Prisoners with a Light Switch

Names of students in your group:

Submission: Each student must submit their answer separately in PDF form to Moodle by the
end of the class. No email submissions are allowed. Google how to convert a Google doc to a
PDF if you haven’t done it before.

The Problem

100 prisoners are sentenced to life in prison in solitary confinement. Upon arrival at the
prison, the warden proposes a deal to keep them entertained, certain that the prisoners are too
dim-witted and impatient to accomplish it.

The warden has a large bowl containing the cell numbers of all the prisoners. Each day he
randomly chooses one cell from the bowl, the corresponding prisoner is taken to the
interrogation room, and the cell number is returned to the bowl.

While in the interrogation room, the prisoner will not be allowed to touch anything except the
light switch, which the prisoner may choose to turn on or off.

The prisoner may make the assertion that all 100 prisoners have been in the room. If the
prisoner’s assertion is correct, all prisoners will be released. If the prisoner is incorrect, the
game is over and their chance to be freed is gone.

The initial state of the light is OFF when the first prisoner enters the room.

Question 1

The prisoners are given one meeting to discuss a strategy before their communication is
completely severed. What strategy should they adopt in order to ensure, with 100% certainty;,
that one of them will guess correctly and all be freed?

Question 2
How many days on average would it take for a prisoner to make his assertion? (i.e., write a
mathematical expression)



